In a previous investigation it was shown that artificial respiration could be effectively administered to the cat, dog, monkey and rabbit in the absence of spontaneous respiration by electrical stimulation of one or both phrenic nerves (1, 2) . During the development of the applications of the technique, an opportunity occurred for testing the method in man. A patient with severe chronic, diaphragmatic flutter was operated on for the purpose of 1) crushing the left phrenic nerve and 2) temporarily blocking the right phrenic with procaine. At the time of operation a single, slender, multiplestrand, plastic-covered wire was spirally wound around the right phrenic nerve in its exposed portion and the other end of the lead wire was brought out through a simple needle puncture wound about 2 cm. lateral to the site of incision. The operation was performed under local anesthesia. Five hours later, electrophrenic respiration was begun.
The method is described in detail in a previous communication (2) . Briefly, it is the following. An The experiments on this patient were designed to achieve five objectives:
1. To ascertain whether electrophrenic respiration could maintain minute volumes equal to or 1 Aided by a grant from The National Foundation for Infantile Paralysis.
greater than the spontaneous resting minute volume with submaximal stimulation of one phrenic nerve.
2. To ascertain the ease with which a smooth diaphragmatic motion can be obtained in man.
3. To find out if the unanesthetized patient would cease spontaneous respiratory activity when adequate aeration was supplied by means of phrenic stimulation (as was previously found to be the case in the experimental animal under anesthesia). 4 . To estimate the amount of pain or discomfort produced by effective electrical stimulation of the phrenic nerve.
5. To ascertain whether adequate arterial oxygen saturation could be maintained with the submaximal stimulation of one phrenic nerve. RESULTS 1. Figure 1 shows the pneumotachograms of A) spontaneous respiration and B) electrophrenic respiration. Table I Figure IB indicates that the patient was not contributing to the respiratory effort. This phenomenon will be discussed later. 2. It is apparent from Figure 1B that the diaphragmatic contraction produced by electrical stimulation of the phrenic nerve in this patient was a smooth motion. (The minor irregularities during diaphragmatic relaxation in the record are due to the diaphragmatic flutter.) A smooth inspiratory curve was, in fact, predicted from the theoretical basis on which electrophrenic respiration is based; namely, that increasingly forceful contraction of the diaphragm results from the spread of current to include more and more fibers of the phrenic nerve as the voltage is increased. Since the phrenic nerve in man is a single trunk and is considerably larger than that of the experimental animal, a graded voltage spread is more easily and smoothly obtained. As observed visually, the movement of the right diaphragm resulting from phrenic nerve stimulation closely resembled that seen during spontaneous respiration.
3. It was apparent from simple observation of the patient that during artificial respiration there was no respiratory effort other than that of the right diaphragm, .which resulted from electrical stimulation. In order to obtain graphic evidence of this fact, two additional maneuvers were carried out. Figure 2 is a pneumotachogram of spontaneous respiration interrupted by the onset of electrical artificial respiration. There is no evidence that spontaneous respiratory activity occurred after phrenic nerve stimulation had been started. Spontaneous activity would be evident as irregularities in the pattern. The reverse sequence was employed to find out whether, upon abruptly terminating artificial respiration, the lack of spontaneous respiratory activity would be apparent from the lack of air flow as registered on the pneumotachogram. Figure 3 the individual completely relinquishes spontaneous control of respiration while on electrophrenic respiration, is not yet fully explained. Animal experiments in which blood gas tensions were observed indicate that the prompt cessation of spontaneous respiration is not due to a fall in carbon dioxide brought about by overventilation. The neural pathways involved in this phenomenon are being investigated. 4. The evaluation of pain in this patient was not easy. During phrenic nerve stimulation the patient experienced discomfort referred to the right shoulder along the ridge of the trapezius muscle. This information was obtained only on direct questioning, was never volunteered. The patient did not appear to be in pain and fell asleep several times during the longer periods of artificial respiration. Conclusions as to the degree and importance of the intensity of the discomfort produced will have to be deferred until a variety of patients have been studied.
5. It was thought, prior to our experience with this patient, that the relatively stable mediastinum of the human subject might prevent the adequate aeration of the contralateral lung when only one phrenic nerve was stimulated, even though reasonable respiratory minute volumes were achieved. In order to obtain evidence in this matter, arterial oxygen saturation (by the oximeter method) was observed during spontaneous respiration and during artificial respiration in the absence of spon- 4. The depth of respiration is proportional to the peak voltage applied to the phrenic nerve in man as in the experimental animal.
5. Adequate oxygenation of the blood can be maintained by electrophrenic respiration in the absence of spontaneous respiration.
6. The human subject, like the experimental animal, completely relinquishes spontaneous control of respiration when electrophrenic respiration is induced.
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